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Abstract

Background: The Dysmenorrhea Symptom Interference (DSI) scale is a reliable, valid, and

responsive tool to assess the interference of menstrual pain in the physical, mental, and social

activities of women.

Objective: To translate and cross-culturally adapt the DSI scale into Brazilian-Portuguese

(DSI-BrPt) and investigate the measurement properties of this version in on- and off-menses

versions.

Methods: The original (United States) scale was translated and culturally adapted following

existing guidelines. Measurement properties of the DSI-BrPt were investigated in 1387 women

with dysmenorrhea. Reliability was analyzed via intraclass correlation coefficients (ICC) and

test-retest reliability. Furthermore, structural validity, internal consistency (Cronbach’s alpha),

cross-cultural validity, construct validity (correlation with WHODAS 2.0 and SPS-6 scores ques-

tionnaires), and floor and ceiling effects were determined.

Results: No significant adaptations were needed during the translation process of the DSI-BrPt.

The values of Cronbach’s a were adequate (a �0.87) for the unidimensional scale. The test-

retest reliability was considered adequate (ICC >0.78) and there was no systematic error for

both on-menses and off-menses versions. Moreover, the DSI had a positive and strong correlation

with WHODAS 2.0. There were no floor and ceiling effects neither for the total sample, nor

among off-menses, or on-menses women.

Conclusion: The DSI-BrPt scale has been translated and cross-culturally adapted successfully.

The DSI-BrPt scale presented adequate measurement properties. The scale is valid and reliable,
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and, therefore, an adequate tool for monitoring dysmenorrhea symptoms in Brazilian women

during and between menses.

© 2024 Associação Brasileira de Pesquisa e Pós-Graduação em Fisioterapia. Published by Elsevier

España, S.L.U. All rights reserved.

Introduction

Dysmenorrhea is defined as colic pain in the lower abdomen,
which occurs with menstruation1 and is classified as primary
(menstrual pain without organic disease) or secondary (men-
strual pain associated with another preexistent disease, e.
g., endometriosis, adenomyosis, or uterine myoma).2 It
affects around 70 % of all women during their reproductive
life3; in Brazil the prevalence ranges from 54 % to 56 %.4,5

Other symptoms such as nausea, headache, diarrhea, and
fatigue may be associated,2 as well as the presence of symp-
toms of central sensitivity6 causing a significant reduction in
the quality of life of these women.7 Dysmenorrhea can be
considered a public health problem,8 because it is one of the
most common causes of presenteeism at school and work, as
well as in social and recreational activities.9,10

There are different approaches to treat dysmenorrhea,
and the main goal is to promote pain relief and increase par-
ticipation. Although pharmacological interventions are the
first choice for doctors and women,1 there are reports of
several side effects and incomplete pain relief.11 Accord-
ingly, physical therapy can play a key role in the rehabilita-
tion of these women, it is non-invasive, low cost, and
without side effects.12 Among the treatment approaches
used are heat,13 transcutaneous electrical nerve stimulation
(TENS), acupuncture, exercises, and relaxation.12

Until now, dysmenorrhea has been relatively understudied
and poorlymanaged.14 Although there are several generic instru-
ments to assess pain, such as the Numerical Rating Scale (NRS),15

the Visual Analog Scale, and the McGill questionnaire,16 better
results are obtainedwhen valid and specific instruments are used
for targeted populations. In addition, these generic scales have a
unidimensional character of pain, not accounting for themultidi-
mensional effects involve dysmenorrhea, such as quality of life
and limitations in daily activities.16

Chen et al.16 developed the Dysmenorrhea Symptom Inter-
ference (DSI) scale. This scale measures dysmenorrhea symptom
interference with physical, mental, and social activities. The
DSI has been validated in the United States in a large sample of
women aged 14 to 42 years and has been shown to be reliable,
valid, and responsive to detect menstrual pain improvement
and its strong psychometric properties make it useful for both
research and clinical practice.17 There is no instrument to assess
the interference of dysmenorrhea symptoms in the Brazilian
population, which makes it difficult to assess validly and reliably
of this gynecological issue in Brazil. Thus, the aim of the pres-
ent study was to translate and cross-culturally adapt the DSI to
Brazilian-Portuguese (BrPt) and to assess its measurement prop-
erties in women with dysmenorrhea.

Methods

This study followed the recommendations of the Consoli-
dated Criteria for Reporting Qualitative Research (COREQ)18

and the COnsensus-based Standards for the selection of
health Measurement INstruments (COSMIN)19 to translate
and evaluate the following measurement properties of the
DSI-BrPt version in women with dysmenorrhea: content
validity, structural validity, measurement invariance/cross-
cultural validity, hypothesis testing for construct validity,
test-retest reliability, and measurement error.20 This meth-
ods for this study was approved by the Institutional Ethics
Committee (CAAE 52928921.2.1001.5504, n. 5.320.757) and
was conducted online from January to August 2022.

Participants were invited to participate in the study
through Facebook�, Instagram�, WhatsApp, and emails
from universities and schools through a Google Forms link.
For the assessment of the measurement properties, Brazilian
women aged 14 to 42 years, with a report of dysmenorrhea
in the previous three months and able to speak, read, and
write in Brazilian Portuguese were included. This age group
followed the DSI development study.17 For greater sociocul-
tural variability of the sample, we included women from dif-
ferent regions of Brazil (Southeast, Northeast, South, North,
and Midwest), age, skin color, education, types of dysmenor-
rhea (primary or secondary), and periods of the menstrual
cycle (on-menses and off-menses women). Pregnant women,
women with up to 6 months of puerperium, and transgender
were not included. Transgenders were not included because
the DSI was not developed and evaluated in this popula-
tion.17 There were no other exclusion criteria.

The sample size calculation followed the COSMIN recom-
mendations21; we considered the sample variability related
to the Brazilian sociodemographic census estimate for 2020
to 2021,22 with women aged 10 to 19 years and 20 to 49 years
distributed, respectively, in 23 % and 77 % throughout the
country. For regions, the total distribution of women is 41 %
in the Southeast, 28 % in the Northeast, 14 % in the South,
9 % in the North, and 8 % in the Midwest.

For the DSI content validity, two translators and the main
researcher combined the results of the translations, result-
ing in a synthesized version. In the back-translation, the syn-
thesized version was back-translated into English by two
other Native American professionals. The consensus of the
back-translations was resolved in this sub-step by the two
back-translators and the main researcher. In the next step,
the content validity of the DSI was evaluated by a committee
of experts with more than two years of experience in gyne-
cology and/or women’s health. After that, women with dys-
menorrhea assessed the DSI content validity. In the end, all
translations, back-translations and reports were sent to the
DSI developer17 for approval. Thus, the DSI was culturally
adapted and its content validated for Brazil, according to
methods proposed by Beaton et al.23

The expert committee and the target population (women
with dysmenorrhea) evaluated the content of the DSI
through semi-structured interviews via telephone call. The
interviews were conducted by a trained female interviewer
with an interview guide containing topics on concepts and
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objective of the evaluation, missing concepts and sugges-
tions for modifying the instructions to complete the ques-
tionnaire, recall period, response options, and DSI items.
The interviews were recorded and literally transcribed, with
content analyzed by two other researchers to organize and
synthesize the suggestions for modifying the DSI. The expert
committee was composed of 9 professionals who were spe-
cialists or with more than two years’ experience in gynecol-
ogy and/or women’s health (4 female physical therapists, 3
nurses, and 2 doctors) and were asked about the relevance
and understandability of the instructions to complete the
questionnaire, recall period, response options and each DSI
item, and the comprehensiveness of the items. Women with
dysmenorrhea rated the comprehensiveness of items, rele-
vance and understandability of the instructions, recall
period, response options, and individual items. The satura-
tion of responses was controlled using a spreadsheet after
the interviews were transcribed. The content of the inter-
view transcripts was analyzed by content analysis with
selective coding and grouping of codes into thematic catego-
ries, in which the frequency of concepts and words con-
tained in the data was noted.24

For the assessment of test-retest reliability and measure-
ment error, we considered 24 to 48 h17 and 7 to 10 days as
the time interval between test and retest, respectively, for
on-menses and off-menses women in the test. To check if
women were on-menses or not in the retest, they were
asked to answer “yes” or “no” to the question “Are you men-
struating today?”. The responses of on-menses women who
answered “yes” to this question on retest were analyzed for
test-retest reliability and measurement error. Off-menses
women who answered “yes” to this question on retest were
excluded from analyzes of test-retest reliability and mea-
surement error.

A questionnaire about age, region of residence, skin
color, education, work, study, and diagnosed gynecological
disease was used to characterize the participants.

The DSI was developed in the United States and is based
on a reflexive model to assess dysmenorrhea symptoms and
their interference with physical, mental, and social activi-
ties in on-menses and off-menses women, following the 24-
hour recall time or previous menstrual cycle, respectively.
The total score of this unidimensional scale is calculated
through the averages of the scores of the 9 items, with
higher scores indicating greater interference of dysmenor-
rhea symptoms. In the development of the DSI, the internal
consistency of the items was adequate (Cronbach’s
alpha>0.9) for on-menses and off-menses women.17

The 11-point Numerical Rating Scale (NRS) was used to
assess the pain severity related to dysmenorrhea, with a
response ranging from zero “no pain” to 10 “the worst imag-
inable pain.” The NRS assessed the mean dysmenorrhea pain
on the previous menstrual cycle by the question “On aver-
age, how intense was the pain during your last menstrual
cramp?”. In women with dysmenorrhea, the NRS had an ade-
quate value for test-retest reliability (ICCagreement=0.90) and
the smallest detectable change (SDC) was 2.76 points.15

The WHO Disability Assessment Schedule 2.0 (WHODAS
2.0) was used to assess the level of function in the previous
30 days in six life domains (cognition, mobility, self-care,
social interaction, life activities, and participation in soci-
ety). The short version of the WHODAS 2.0 contains 12 items

and accounted for 81 % of the explained variance, had excel-
lent internal consistency for all domains in women (a�0.94),
and had excellent test-retest reliability (ICC�0.93) for the
domains and total score. WHODAS 2.0 items are answered
on a scale ranging from 1 (none) to 5 (extreme or can’t do)
points with higher scores indicating worse function.25

The Stanford Presenteeism Scale (SPS-6) assesses presen-
teeism related to health problems at work in the previous
30 days. This scale was translated and adapted to Brazilian
Portuguese and has adequate values for test-retest reliabil-
ity (ICCagreement=0.91) and internal consistency (a>0.70).
SPS-6 has 6 items with 5 response options, ranging from 1
(strongly disagree) to 5 (strongly agree), in which the sum of
the items generates the total score. For the sum of the
answers, reversed scores must be used for items 2, 5, and 6;
and the higher the score, the worse the presenteeism.26

Structural validity was analyzed by exploratory factor
analysis (EFA) and confirmatory factor analysis (CFA). The
Kaiser-Meyer-Olkin (KMO) test and the Bartlett sphericity
test evaluated the factorability of the data, in which
KMO�0.70 and p � 0.05 in the Bartlett sphericity test were
considered as minimum criteria for adequacy of the data in
the analysis. For the EFA, the Minimum rank and Parallel
Analysis were implemented to verify the number of factors
to be retained and the solution for the factors was evaluated
by the quartimax rotation. If necessary, items with factor
loading <0.32 were excluded.27 With the CFA, the maximum
likelihood robust estimator and the Root Mean Square Error
of Approximation (RMSEA), Standardized Root Mean Squared
Residual (SRMR), Comparative Fit Index (CFI) and Tucker-
Lewis Index (TLI) were used. RMSEA and SRMR<0.08 and CFI
and TLI>0.90 were considered adequate for the tested
model.28 Internal consistency was evaluated by Cronbach’s
Alpha, in which alpha values between 0.70�0.95 are consid-
ered good.29

For measurement invariance, we conducted multigroup
CFA (MGCFA) between groups (on-menses and off-menses
women) and sociodemographic region of Brazil (Southeast,
North East, South, North and Midwest) in total sample at the
configural, metric, and scalar levels compared consecutively
in this order. The configural invariance indicates the facto-
rial structure to be similar across groups. For the metric
invariance, factor loading of configural invariance is fixed
and indicates the magnitude of the factor loadings across
groups. Finally, if the item loadings and intercepts are paral-
lel across groups, the scalar invariance is evident. Values
DCFI�0.01 and DRMSEA<0.015 were considered as signs of
invariance.30

Construct validity was determined using Pearson correla-
tions between the DSI, WHODAS 2.0, and SPS-6 scores. The
following Cohen31 correlation magnitudes were used: weak
(0.10>r < 0.30), moderate (0.30>r < 0.50), and strong
(r � 0.50). The validity was determined by testing the fol-
lowing predefined hypotheses: positive and weak to moder-
ate correlations between DSI and SPS-6; and positive and
moderate to strong correlation between DSI and WHODAS
2.0.

For test-retest reliability, the intraclass correlation coef-
ficient (ICC) with an interacting two-way mixed effect model
was used for absolute agreement between mean measures.
ICC values between 0.75 and 0.90 indicate good reliability.32

Measurement error were calculated by the Standard Error of
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Measurement (SEMconsistency) with the formula [differenceSD/
x2], SDC at individual level with formula [SEM*1.96*x2],
and the Bland and Altman plot.21 The analysis by the Bland
and Altman graph involved the calculation of the Limits of
Agreement (LoA) through the formula [d- § (1,96*differen-
ceSD)], where D- and differenceSD are, respectively, the mean
and standard deviation (SD) of differences in test and retest
scores.33 We also evaluated the floor and ceiling effects.
Floor or ceiling effects <15 % were considered
appropriate.21

To create a classification for the DSI total score, we used
the partial credit model (PCM) by item response theory (IRT)
due to the unidimensionality of the original scale and
because the items are ordinal polytomous. Furthermore, the
classical test theory (CTT) can be compared with PCM
because the CTT score determine the respondent’s u level in
IRT model.34 The DSI total score ranges from 1 to 5 and was
associated with u level between �4 and +4. Thus, u=�4 is
equivalent to a total score of 1 point and u=+4 indicates a
total score of 5 points on the DSI. After that, each respond-
ent’s u was measured on the same scale and each item/
response category can be positioned on the scale to obtain
the probability of a respondent responding to the item’s
response category according to its u�0.50.34

Except for the Bland and Altman graphics made in SPSS
26.0 (IBM, Armonk, NY, USA), all analyses were performed in
Psych, mirt, and Lavaan packages in RStudio.

Results

The expert committee considered the DSI to be relevant,
comprehensive, and comprehensible for the assessment of
dysmenorrhea interference with physical, mental, and social
activities. However, some modifications were suggested for
the answer options and items 2, 3, and 6. For the answer
options, it was suggested that the word “very” be changed
to “excessively” to better differentiate the options. For
items 2 (sleep) and 3 (daily activities), it was suggested to
add the words “difficulty/delay in” to item 2 and “bathing,
eating, moving around, communicating, and doing house-
work at home, in the yard, and in the garden” to improve
the description of the items. For item 6 (enjoy life), the
committee suggested its exclusion due to redundancy in
relation to the other items.

After acceptance by the expert committee, the content
of the modified DSI was evaluated by 19 women with dysme-
norrhea (mean § age: 23.6 § 6.7 years). Among the total
sample, 9 (47.4 %) were white, 10 (52.6 %) had higher educa-
tion, 5 (26.3 %) were on-menses during the evaluation, and 2
(10.5 %) had a diagnosis of secondary dysmenorrhea. For the
geographic variability of the sample, 7 (36.8 %) women lived
in the Southern part of Brazil, 6 (31.6 %) in the Southeast,
and 2 (10.5 %) in each of the other regions. Participants con-
sidered the DSI to be relevant, comprehensive, and compre-
hensible for the measured construct.

One thousand four hundred and thirteen individuals with
dysmenorrhea responded to the study. Of this total, 26
(1.8 %) were excluded because they were pregnant (n = 9),
transgender (n = 9), and women who had given birth or had
an abortion in the previous 6 months (n = 8). Thus, for the
evaluation of the DSI measurement properties, 1387 women

with dysmenorrhea participated in the study � 918 (66.2 %)
off-menses and 469 (33.8 %) on-menses. Table 1 shows the
characteristics of the study’s participants.

For the total sample (n = 1387), Bartlett’s sphericity test
(21.600; df=7; p < 0.0001) and KMO (0.892) showed that the
data were factorable. Parallel analysis of EFA suggested that
DSI has a single factor with explained variance of 82.47 %,
84.45 %, and 74.50 %, respectively for the total sample, off-
menses, and on-menses women. In Table 2, the factor load-
ings (>0.50) of the DSI items, the fit indices (CFI and
TLI>0.90, and RMSEA<0.06) and the internal consistency
(Cronbach’s Alpha�0.87) were considered adequate for all
samples.

Table 3 presents the Goodness-of-fit indexes of the
MGCFA for groups (off-menses and on-menses women) and
sociodemographic region of Brazil. Differences between
configural and metric model, metric, and scalar model indi-
cated the DSI is invariant across groups and sociodemo-
graphic region of Brazil (DCFI�0.01 and DRMSEA<0.015).

Correlations between DSI and SPS-6 were positive and
strong for the total sample (r = 0.561; p < 0.001), off-menses
(r = 0.582; p < 0.001), and on-menses (r = 0.511; p < 0.001).
Correlations between DSI and WHODAS were also positive and
strong for the total sample (r = 0.587; p < 0.001), off-menses
(r = 0.581; p < 0.001), and on-menses (r = 0.591; p < 0.001).

Seven hundred and forty-one (53.4 %) women responded
to the retest, and 502 (36.2 %) of them remained with dys-
menorrhea between the test and the retest. Table 4 presents
the test-retest reliability values and measurement error for
the total sample and for off-menses and on-menses women.
The test-retest reliability values for the total sample and for
off-menses and on-menses women were considered ade-
quate (ICC>0.7). The LoA and the Bland and Altman plots
are shown in Figure 1.

There were no floor and ceiling effects in the total sam-
ple (1.4 % minimum and 1.5 % maximum score) and among
off-menses (2 % minimum and 1.5 % maximum score) and on-
menses women (0.4 % minimum and 1.5 % maximum score).

Thresholds and score of the DSI items are presented in
Supplemental material online 1. We classify the DSI total
score in “No interference” (1 point), “Mild interference”
(1.01 to 2.50 points), “Moderate interference” (2.51 to 3.50
points), and “Severe interference” (3.51 to 5 points).
According to this classification, 20 (1.4 %), 404 (29.1 %), 547
(39.5 %), and 416 (30 %) women were classified, respectively,
with “no interference”, “mild interference”, “moderate
interference”, and “severe interference.”

Discussion

The DSI is the first scale investigating the dysmenorrhea
symptoms comprehensively, not just the pain component.17

In the present study, the DSI Brazilian version showed a sin-
gle factor structure and adequate measurement properties.
The translation and cross-cultural adaptation to BrPt pro-
duced a version with minimal need for changes compared
with the original version.17 Only item 6 was deleted due to
environmental and cultural differences, as reported in the
results section. It is also important that the adaptation of an
instrument possesses a cultural fit, that is, its readiness to
be used in different cultural contexts.23
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Table 1 Demographic and clinical characteristics of the participants.

Characteristics Total sample

(n = 1387)

Off-menses

(n = 918)

On-menses

(n = 469)

Age (years) (mean § SD) 24.7 § 6.5 25 § 6.6 24.1 § 6.3

Age group [n (%)]

14 to 19 years 295 (21.3) 182 (19.8) 113 (24.1)

20 to 42 years 1092 (78.7) 736 (80.2) 356 (75.9)

Brazil region [n (%)]

Southeast 567 (40.9) 388 (42.3) 179 (38.2)

Northeast 346 (24.9) 238 (25.9) 108 (23.0)

South 248 (17.9) 156 (17.0) 92 (19.6)

North 113 (8.1) 72 (7.8) 41 (8.7)

Midwest 113 (8.1) 64 (7.0) 49 (10.4)

Skin color [n (%)]

White 826 (59.6) 548 (59.7) 278 (59.3)

Black-brown 552 (39.8) 363 (39.5) 189 (40.3)

Other 9 (0.6) 7 (0.8) 2 (0.4)

Education [n (%)]

Elementary to high school 239 (17.2) 150 (16.3) 89 (19.0)

College/higher education 1148 (82.8) 768 (83.7) 380 (81.0)

Work [n (%)]

No 472 (34.0) 317 (34.5) 155 (33.0)

Yes 915 (66.0) 601 (65.5) 314 (67.0)

Study [n (%)]

No 161 (11.6) 119 (13.0) 42 (9.0)

Face-to-face 669 (48.9) 432 (47.1) 237 (50.5)

Online 160 (11.5) 117 (12.7) 43 (9.2)

Mixed 397 (28.6) 250 (27.2) 147 (31.3)

Dysmenorrhea severity (NRS) (mean § SD) 6.7 § 2.5 6.5 § 2.5 7.1 § 2.3

Gynecological diseasesa [n (%)]

Endometriosis 59 (4.3) 42 (4.6) 17 (3.6)

Adenomyosis 20 (1.4) 11 (1.2) 9 (1.9)

Polycystic ovary syndrome 168 (12.1) 112 (12.2) 56 (11.9)

Fibroids or uterine polyps 82 (5.9) 43 (4.7) 39 (8.3)

NRS, numerical rating scale; SD, standard deviation. aParticipants could select more than one category.

Table 2 Factor loadings of the items, Cronbach’s Alpha, McDonald’s Omega, and DSI adjustment indices.

Factor loadings

Items Total sample

(n = 1387)

Off-menses

(n = 918)

On-menses

(n = 469)

1 - Physical activities 0.587 0.600 0.529

2 � Sleep 0.588 0.601 0.567

3 - Daily activities 0.767 0.793 0.688

4 �Work 0.825 0.829 0.807

5 � Concentration 0.799 0.790 0.815

6 - Leisure activity 0.868 0.875 0.876

7 - Social activities 0.859 0.879 0.825

8 � Humor 0.660 0.648 0.686

Explained variance (%) 82.47 84.45 74.50

Cronbach’s Alpha 0.880 0.890 0.870

CFI 0.975 0.981 0.962

TLI 0.962 0.971 0.940

SRMR 0.023 0.023 0.032

RMSEA (90 %CI) 0.045

(0.034, 0.057)

0.040

(0.025, 0.055)

0.057

(0.036, 0.078)

CFI, Comparative Fit Index; DSI, Dysmenorrhea Symptom Interference; RMSEA, Root Mean Square Error of Approximation; SRMR, Standard-
ized Root Mean Squared Residual; TLI, Tucker-Lewis Index..
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To assess the measurement properties of the DSI, we fol-
lowed the COSMIN recommendations.35 The DSI is a single
factor scale, with all items assessing a single construct.
Cronbach’s a confirmed the adequate internal consistency
of the DSI, meaning that all items are related to that single
factor. The test-retest reliability and measurement error
were considered good for both on-menses and off-menses
versions. Comparing both versions, the on-menses version is
less subject to recall bias due to the shorter period.17 The
dysmenorrhea pain tends to decrease over time of menstrua-
tion days, which can generate a bias when the woman com-
pletes the retest after the end of the symptoms.17 In the
original version, the reliability was acceptable.17

The analysis of the construct validity of the DSI presented
positive and strong correlations with SPS-6 and with WHO-
DAS. Our initial hypothesis was to find a positive and weak to
moderate correlation between DSI and SPS-6 and a positive
and moderate to strong correlation between DSI and WHO-
DAS. The high correlation found may demonstrate that all
scales are related to health status. Further, these results
can demonstrate that functionality and presenteeism were
strongly correlated with dysmenorrhea. Studies show that
dysmenorrhea can be as intense and disabling as renal
colic,36 that 1 in 5 women are absent from school because of
dysmenorrhea. About 37 % of women suffer impacts in social
and sports activities,3 in addition to decreased sleep quality,
worsening mood, increased comorbidities such as chronic
pelvic pain, fibromyalgia, anxiety, and depression.37

The percentage of participants with maximum and mini-
mum score indicated no ceiling and floor effects. This means
that the scale is sensitive to detect significant changes over
time. From a clinical point of view, results stratified into cut-
off points help in the classification of risk groups, which is

important to facilitate decision-making. Based on our results,
cut-off points were established for the DSI scale, total score
can be interpreted as “No interference”, “Mild interference”,
“Moderate interference”, and “Severe interference”. This sta-
tistical approach helps clinicians to identify changes that are
not merely a normal variation of the tool but instead changes
in the clinical condition of the patient.

There are different approaches to the treatment of dys-
menorrhea. Until now, drug approach, through prostaglan-
dins inhibitors, are the most common initial therapy for
dysmenorrhea.38 There is a need for emphasis on alternative
methods of conservative treatment, so as to reduce the
dependence on drugs for alleviating the symptoms. There-
fore, physical therapy stands out with its variety of non-
pharmacological resources for pain relief, such as the use of
TENS, manual therapies, heat therapies, kinesiotherapy,
and acupuncture.12 With a questionnaire, it is possible to
convert subjective information into objective and measur-
able data. The differential diagnosis of dysmenorrhea may
allow health professionals to establish a therapeutic objec-
tive and to choose the appropriate treatment for the
patient’s complaint.

This study has many strengths. First, it is the first trans-
lated and validated scale that assesses the interference of
dysmenorrhea in the Brazilian population during and outside
the menstrual period. Second, the sample size calculation
followed the COSMIN recommendations. A limitation of the
study was the sampling bias due to the online format, which
resulted in low representation by women with a lower-level
education. According to the IBGE, around 15 % of the Brazil-
ian population does not have access to the internet.22 We
suggest that for future studies, another recruitment method
should be adopted to reach this population.

Table 3 Multigroup Confirmatory Factor Analysis among groups (off-menses and on-menses women) and sociodemographic

region of Brazil for the DSI.

Measurement invariance x
2(df) CFI RMSEA Dx

2(df) DCFI DRMSEA

Groups (off-menses vs on-menses women)

Configural invariance 134.112(44) 0.983 0.054 � � �

Metric invariance 132.122(43) 0.983 0.055 1.990(1) 0.000 0.001

Scalar invariance 141.263(50) 0.983 0.051 9.141(7) 0.000 0.004

Sociodemographic region of Brazil (Southeast vs Northeast vs South vs North vs Midwest)

Configural invariance 223.303(122) 0.981 0.055 � � �

Metric invariance 221.385(118) 0.981 0.056 1.918(4) 0.000 0.001

Scalar invariance 257.738(146) 0.979 0.053 36.353(28) 0.002 0.003

CFI, Comparative Fit Index; DCFI, Difference in Comparative Fit Index; DSI, Dysmenorrhea Symptom Interference; RMSEA, Root Mean
Square Error of Approximation; DRMSEA, Difference in Root Mean Square Error of Approximation.

Table 4 Test-retest reliability and measurement errors of the DSI Scale Brazilian version.

ICC (95 %CI) SEM SDC LoA

Total sample (n = 502) 0.825 (0.783, 0.858) 0.513 1.422 �1.247 to 1.600

Off-menses (n = 396) 0.834 (0.791, 0.868) 0.512 1.419 �1.246 to 1.593

On-menses (n = 106) 0.781 (0.675, 0.852) 0.521 1.444 �1.257 to 1.632

DSI, Dysmenorrhea Symptom Interference; ICCagreement, Intraclass Correlation Coefficient; LoA, Limits of Agreement; SDC, Smallest
Detectable Change; SEMconsistency, Standard Error of Measurement.
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Figure 1 Bland and Altman plots for measurement errors of the Brazilian version of the Dysmenorrhea Symptom Interference (DSI)

Scale.
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Conclusion

The DSI-BrPt version seems to have good measurement prop-
erties for identifying dysmenorrhea symptoms in Brazilian
women. Furthermore, this instrument can be used by profes-
sionals in clinical settings and for scientific research.
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